As a result of the increase in leisure time, participation in sport and with it exposure to risk of sports injury are becoming increasingly common. Injuries to the knee-joint account for between a quarter and one-third of all sports injuries. This is because the knee-joint is the least intrinsically stable of all the fully load-bearing joints, and although the risk of injury is self-evident in the more vigorous body-contact sports, it is remarkable what stresses can be induced in the knee even by so simple an activity as running (Dick 1969) . The variety of trauma encountered is also considerable. The standard nomenclature (AMA 1968) lists 65 separate conditions ranging from simple bruises to severe fractures or disruptions such as 'O'Donaghue's unhappy triad', itself in its classic form one of the major hazards of American football.
The literature is remarkably inconsistent, and although severe injuries (particularly those requiring surgical intervention) are well documented (American Academy of Orthopiedic Surgeons 1969), the less dramatic but still disabling injuries on the whole receive little attention. It is for this reason, perhaps, that they so often pass unrecognized or are misdiagnosed. None the less, they are significant and worth attention since they so easily become chronic, giving rise to longas well as short-term disability.
Chondromalacia patellb, a somewhat protean condition, has been clearly described elsewhere (Fulford 1969 , Wiles & Devas 1956 , Owre 1936 ), but a precursor, the 'weak quadriceps syndrome' (Williams 1964) , is as frequently encountered but too often unrecognized. However, the clinical features are clear, characterized by loss of tone or bulk in the vastus medialis, associated commonly with a positive Clark's sign and occasionally with signs of chondromalacia such as a painful arc. Even more important than these signs is the history, in which an incident of trauma may or may not be described. What is significant, however, is that pain is felt during or after exercise, and on sitting with the knee flexed for any length of time. The patient typically is otherwise very fit, and careful interrogation will reveal that his or her training includes virtually no straight leg work (competitive weightlifting and rowing are probably the only sports in which the quadriceps is required to contract in full extension). This means that the vastus medialis (which contracts only in the last few degrees of extension to control the patella and prevent lateral 'bowstringing') tends to be relatively underdeveloped in the trained athlete and cannot, therefore, effectively stabilize the patella against the haul of the hypertrophic lateral mass.
Although this condition very often co-exists with other pathology as a functional effect of chronic knee injury, it is too frequently diagnosed erroneously as 'internal derangement of the knee', when in fact no sign of any such derangement is demonstrable. This focuses attention on the wrong structures (even though the cause of the pain is almost certainly a secondary mild chronic synovitis). When the pain is localized more in the muscle itself than the joint, the condition is more properly termed vastus medialis strain syndrome. Although in both forms the feature is pain during or after activity, treatment is active, specifically straight leg exercise to restore balance in the quadriceps.
The other musculotendinous lesion which gives rise to misdiagnosis is the biceps femoris insertion strain. (For anatomical reasons misdiagnosis of similar strains on the medial side is less common.) The hamstrings collectively are very liable to injury in sportsmen, particularly those whose activities demand sudden bursts of sprinting. Usually the tear (strain) takes place in the muscle belly or at the musculotendinous junction, but in the case of the biceps the damage may occur at the insertion. In the early stages the history of recent indirect injury and the diffuse but acute tenderness behind the knee along the line of the tendon makes the diagnosis obvious, but if untreated the condition progresses to chronicity and then is often misdiagnosed as a tear of the lateral meniscus. The features are pain, particularly with exercise, on the outside of the knee about the level of the joint line, associated with inability fully to extend the knee. Local tenderness is not marked as a rule, although invariably present if carefully sought. There is no pain on springing nor clinical instability. The 'block' to full extension is characteristic of this condition and leads to the misdiagnosis if care is not taken in obtaining the history. The local anatomy explains the clinical picture, and treatment is by local steroid injection preceded by ultrasound if the tenderness is initially not well localized.
Nipping of the alar synovial fringes may also give rise to a misdiagnosis of meniscus tear. This condition is very frequently associated with the weak quadriceps syndrome and may require surgery if it becomes recurrent. The clue to the diagnosis lies in the history, since effusion tends to be hemorrhagic and immediate and the victim cannot complete the game, whereas the meniscus tear tends to give rise to a serous or only slightly bloodstained effusion, which is late in onset, and (unless the joint actually locks) the victim can finish the game.
The other relatively uncommon but very troublesome diagnostic problem presented by sportsmen is 'stable instability'. Reference has already been made to the lack of inherent stability in the knee-joint. Support which maintains the functional stability of the knee-joint in the face of stresses is provided by the musculature, and the capsule and its reinforcing ligaments play only a limited role. Clinical cruciate or collateral instability may be of little functional significance. (The majority of top class footballers for example show some degree of clinical instabilityin many it is marked.) However, functionally the knee is sound if the integrity of the supporting musculature is unimpaired. Occasionally, particularly after hyperextension injuries, functional stability of the joint may be lost, despite no demonstrable clinical laxity. A similar condition has been described in the ankle joint by Freeman (1965) .
In such cases it is postulated that there is some form of traction injury to the proprioceptive feedback fibres, giving rise to neuropraxia without solution of anatomical continuity of the capsular structure. In these cases again the history is of great significance, and the combination of joint stressing, trauma and subsequent episodes of giving way in the absence of clinical instability indicates the diagnosis. Despite the temptation, rest and support are not indicated, and the condition responds to controlled progressive mobilization, and muscle build-up.
These are by no means the only diagnostic pitfalls in the sportsman's knee; for example, Devas (1969) has already drawn attention to the secondary ossification centre in the patella as a possible source of confusion in patellar fractures, and there are many others. But these examples have been chosen for presentation because they illustrate so clearly certain fundamental requirements in the approach to knee injuries in sportsmen if the pitfalls are to be avoided. These requirements are: (1) A sound understanding of the mechanics of the knee-joint and of the neuromuscular systems required to support it. (2) A clear history of the progress and features of the condition, with particular reference to any incident of trauma. (3) A logical assessment of the clinical findings in the light of the foregoing and an equally logical prescription of treatment. (4) A keen and sympathetic approach to the problem presented, married to an understanding of the significance both short and long term of the consequent disability.
It may be agreed that the relatively minor conditions-described above pale into insignificance in the face of the severe injuries and disabilities which unhappily form so great a part of modern orthopedic practice. Yet they have significance if it is remembered that upwards of fifty thousand knee injuries in sport give rise in any one year to periods of total disability. Furthermore, the importance of a serious approach to the management of such injuries is emphasized: the regularity with which mistreated sports injury figures in the history of younger patients with gross degenerative change in the knee-joint is all too frequent.
Experimental Simulation of Perthes' Disease in the Puppy by A Zahir FRCS and M A R Freeman MD FRCS (Biomechanics Unit, Imperial College, London SW7) This preliminary study was undertaken to test the hypothesis that repeated episodes of infarction might be important in the genesis of Perthes' disease in man. This hypothesis was suggested to us by our findings in earlier studies of the fate of the singly infarcted femoral head in the puppy (Freeman & England 1969 , Zahir et al. 1970 .
Material and Methods
In 9 dogs the femoral head was infarcted by the method described by Freeman & England (1969) . Four weeks following infarction, the hip was reoperated upon and ventrally dislocated. The vessels which could by now be seen on the surface of the femoral neck re-entering the capital femoral epiphysis were again thermally coagulated. Thus the capital femoral epiphysis was
